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(57) Abstract 

A method and apparatus for implementing 
call forwarding in a mobile communication sys- 
tem comprising one or more closed user groups. 
The method comprises detecting conditional or 
unconditional call forwarding to a call forward- 
ing number in connection witii call set-up, check- 
ing whether set call forwarding is directed to the 
voice mail, and carrying out call fOTwarding in 
response to the fact that call forwarding is di- 
rected to the voice mail, regardless of a possible 
bar to call forwarding due to interaction between 
the call fonvaiding facili^ and the closed user 
group. The method and system of the invention 
allow to eliminate the possible problems caused 
by the restrictions of the closed user group in con- 
nection with call forwarding to the voice mail. 
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VOICE MAIL SERVICE OF A (CLOSED USER GROUP IN A MOBILE 
COMMUNICATION SYSTEM 

BACKGROUND OF THE INWENTION 

The invention nrelates to mobile communication systems aand 
5 particulariy to a method anod apparatus for implementing call fonvarding irin a 
mobile communication systeem comprising at least one closed user group oti at 
least one subscriber. The mnethod comprises the steps of detecting conditioonai 
or unconditional call fonA/aarding to a defined call forwarding number r in 
connection with call set-up. 

10 In addition to r normal speech and data transmission, mobbile 

communication systems pnrovlde a plurality of supplementary services for 
subscribers. Basic services ; according to the specifications have already beeen 
brought into use, and the nnumber of more advanced services based on t the 
intelligent network architectuure increases continuously. 

15 One supplementitary sen/ice included in mobile communicatltion 

systems is a closed user gqroup. By means of the closed user group seveeral 
different restrictions concerrrning the internal or external telecommunicatioons 
can be defined for a selecteed group of subscribers. Call restrictions availabble 
include e.g. barring of incomning or outgoing calls and barring of long-distannce 

20 or international calls. Closedd user groups are typically applied in companies,;, in 
which it is desirable to restrtrict the use of mobile stations given to employeees 
mainly to professional purpposes. In call set-up process closed user grouups 
cause additional checks, onn the basis of which call set up either continuued 
normally or is discontinued ddue to call restrictions. 

25 Another supplemaentary service provided by mobile communicatltion 

systems is call forwarding v^which the subscriber can activate. Call forwardijing 
can be unconditional, i.e. a 3 call is always forwarded to a given new numbber. 
Call forwarding can also be 1 defined as conditional e.g. when the subscribenr is 
busy, does not answer, or iss not reachable. The most commonly used formss of 

30 call forwarding are voice maail services (Voice Mail Service. VMS) in which tthe 
subscriber defines that hiiis incoming calls are to be forwarded eitKher 
unconditionally or conditionaally to the VMS centre. The centre answers caalls 
and stores the messages leflft for the subscriber. 

Upon implementa^tion of call forwarding to the voice mail in a dossed 

35 user group, situations have s arisen in which a call to a member of a closed uaser 
group succeeds normally, bbut call forwarding to the voice mail succeeds 5 or 
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fails depending on the call rerestrictions and definitions of outgoing access of f the 
called party. For an ordinaryy user it is not easy to understand restrictions a and 
definitions expressed as ; technical terms. Therefore, as regards I the 
functionality and reliability oof the system, it would be important to be ablee to 
5 utilize the voice mail withoout difficulty at least in those cases in which I the 
actual call between two suboscribers is possible. 

BRIEF DESCRIPTION OF TTHE INVENTION 

An object of the i invention is to provide a method and equipmnent 
implementing the method for solving the above-mentioned problem. TThe 

10 object of the invention arej achieved with the method according to claimn 1, 
which is characterized in thnat it comprises the steps of checking whether c call 
forwarding is directed to thhe voice mail, and performing call forwarding g in 
response to the fact thatt call forwarding is directed to the voice mnail, 
regardless of a possible banr to call forwarding due to interaction between t the 

1 5 call fonvarding facility and thhe closed user group. 

The invention alsso relates to a subscriber data base in which t the 
subscriber's information on « call fonA^arding is stored, as is claimed in claimn 5. 
The subscriber data base = is characterized in that it is arranged to cheeck 
whether call fonwarding Is dilirected to the voice mail, and to fonA/ard the calhli in 

20 response to the fact thatt call forwarding is directed to the voice mnail, 
regardless of a possible banr to call fonA/arding due to interaction between t the 
call fonvarding facility and thhe closed user group. 

The dependent cblaims relate to the preferred embodiments of t the 

invention. 

25 The invention is I based on the idea that the system is arrangedd to 

check whether a defined csall fonwarding number is the number of the vobice 
mail at least before call f forwarding fails. If the system detects that tthe 
forwarding number in questition is the number of the voice mail, checks relatated 
to call restrictions are omititted and the call is forwarded to the voice nrmail 

30 regardless of the possible caall restrictions. 

The inventive soblution is implemented by storing the number r or 
numbers of the voice mail irin the subscriber data bases of the system and J by 
arranging the subscriber ddata base to compare the call forwarding numbber 
with the voice mail number r when fonwarding is activated. If the numbers sare 

35 identical, checks related to tithe call restrictions are not made. 
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The method and t the system of the invention allow to eliminate t the 
possible problems caused bby the restrictions of the closed subscriber groupp in 
connection with call fonwardiding to the voice mail. 

BRIEF DESCRIPTION OF TTHE DRAWINGS 

5 In the following, tithe invention will be described in greater detail wwith 

reference to the accompanyi/ing drawings, in which 

Figure 1 is a bloock diagram illustrating basic components of t the 
GSM system at general levefel; 

Figure 2 is a bloock diagram and signalling diagram illustrating ccall 
10 set-up between two mobile s stations in a mobile communication system of t the 
GSM type; 

Figure 3 is a geeneral table illustrating interaction between CUUG 
definitions and the call fonrwarding facility according to GSM specificatition 
02.85; 

15 Figure 4 is a tablole Illustrating how the definitions of call fonvardiiing 

and the closed subscriber c group described above at general level influennce 
call set-up and call forwardinng to the voice mail; 

Figure 5 illustratees in general how subscriber data are provided d in 
the home location register f for a subscriber who has at his disposal n baasic 

20 services; 

Figure 6 is a fiflow chart illustrating the inventive solution in 
connection with an MT CUG3 call, when call fonwarding Is detected in the honme 
location register HLR; 

Figure 7 illustratees at general level information on call forwardiiing 
25 updated in the visitor locsation register VLR in connection with locatifion 
updating in the GSM systemp; 

Figure 8 illustratees the inventive solution in connection with an ^MT 
CUG call when the subscribeer does not answer. 

DETAILED DESCRIPTION COF THE INVENTION 
30 In the following, , the invention will be described by using tithe 

functions and structure of t the GSM mobile communication system (Globbal 
System for Mobile Communnications. GSM) as an example, but the inventi4ion 
can also be applied to othher similar radio systems which support the ccall 
foHA^arding facility and faciliticies related to closed user groups. 
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Figure 1 illustratites the basic components of the GSM syst€tem 
without illustrating their featilures or other components of the system in greatiter 
detail. As regards a more pnrecise description of the GSM system, referencee is 
made to the GSM recomnmendations and The GSM system for Mobbile 
5 Communications, M. Mouly < and M. Pautet, Palaiseau, France, 1992. ISBN:!: 2- 
9507190-0-0-7. 

A mobile services s switching centre MSG is responsible for switchiaing 
incoming and outgoing callss. It performs tasks of the same type as the cenhtre 
of the public switched telephhone network (PSTN). In addition to these taskss. it 

10 carries out functions typiccal of mobile telephone traffic only, such as 
management of subscriber klocation. together with the subscriber registers obf a 
network. In the GSM systeem a home location register HLR and a visititor 
location register VLR functioon as the subscriber registers. Subscriber data aand 
information on the VLR withiuin which a mobile station MS is located are stonred 

15 permanently in the home loocation register HLR. The visitor location regisfeter 
VLR in turn stores subscribeer data of the mobile station MS temporarily for tithe 
period which the mobile ststation stays in the area of the mobile servicces 
switching centre related to tHhe visitor location register VLR. One VLR typicaally 
serves one mobile sen/ices sswitching centre MSG. Mobile stations MS connaect 

20 to the switching centre MSCZ by means of base station systems BSS. A baase 
station system BSS compprises base station controllers BSC and baase 
transceiver stations BIS. t One base station controller BSC is used ffor 
controlling several base tranasceiver stations BTS. 

A closed user grooup CUG is a supplementary service which allov>ws 

25 to group subscribers of a mobbile communication system together and to defirfine 
different restrictions for theese groups by means of CUG parameters. /As 
regards a more specific desscription of the CUG facility, reference is made ^ to 
GSM specifications GSM 02,^85 and 03.85. A subscriber may belong to seveeral 
closed user groups, In the GGSM system, for example, the subscriber-specitific 

30 maximum is ten. in the GGSM system a closed user group is identifided 
unequivocally by means of aa CUG interiock code IC. Closed user groups aare 
indicated to a subscriber wittth a CUG index, which is typically converted in ttthe 
visitor location register VLR. . 

Group-specific defefinitions of the members of a closed subscribber 

35 group, hereafter referred to ; as CUG subscribers, can be further specified [ by 
adding or removing restrictidons. A CUG subscriber with incoming access I lA 
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can receive calls from outsicide the subscriber group. Correspondingly, a CCUG 
subscriber with outgoing aoccess OA can also make calls outside the grooup. 
Incoming calls barred ICB \ prevents a CUG subscriber from receiving ccalls 
from other members of the 5 same group. Correspondingly, a CUG subscriHber 
5 with outgoing calls barred • OCB cannot call to other members of the saame 
group. 

Calls terminating j to a mobile station will be hereafter referred tOD as 
MT calls (Mobile Terminatinng, MT) and calls originating from a mobile statition 
as MO calls (Mobile Originaating, MO). To illustrate a closed user group, t the 

10 block and signalling diagranm of Figure 2 will be viewed in the following vwith 
reference to call set-up > between two mobile stations in a mobbile 
communication system of tthe GSM type. In step 2.1, mobile station MASa 
sends a request for call set-t-up to switching centre MSCa under the controbi of 
which subscriber A is at 1 the moment of transmission. Subscriber A ccan 

1 5 explicitly define the CUG grcoup that is to be used in connection with the call II by 
giving a CUG Index from thhe mobile station. Switching centre MSCa sendds a 
subscriber data interrogatioon to visitor location register VLRa functioning g In 
connection with it (step 2.22); the interrogation also includes possible CUUG 
information sent in the requeest for call set-up. If subscriber A has not expliccitly 

20 given a CUG index, it is chnecked in the visitor location register VLR whettther 
the subscriber data includee the preferred CUG related to the basic servr/ice 
indicated in the request for ccall set-up. If the preferred CUG has been defineed, 
the closed subscriber group o will be determined according to that. If the call sset- 
up message does not incluude CUG information and no preferred CUG hhas 

25 been defined, the call in queestion is a normal call. 

A CUG check iss conducted in visitor location register VLRa (ststep 
2.3). During the check a deccision is made on the basis of the information givven 
by the subscriber, subscribeer data updated in the visitor location register aand 
an MO CUG check function i whether the subscriber is entitled to the requeststed 

30 call set-up. As regards a nmore specific explanation of the MO CUG cheeck 
function, reference is madde to GSM description 03.85 (pages 13 - 14Mn 
version 4.2.0). In connectionn with the check a possible CUG index is convertrted 
into a CUG interlock code,!, on the basis of which a mobile communicatition 
network identifies the CUG 5 group for which the call is intended. If no CUUG 

35 information is expressed eitlther explicitly or implicitly, the call Is established I as 
a nomnal call. If the call is aallowed on the basis of the CUG check and CUUG 
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information is expressed, thhe call is established as an MO CUG call. In tWiat 
case, VLRa sends the CUG^ information back to switching centre MSCa (ststep 
2.4) so that call set-up can c continue. If the call is not allowed on the basiss of 
the CUG check, visitor locatition register VLRa informs switching centre MSGCa 
5 that the call has been rejeected and call set-up discontinued. The switchiiing 
centre forwards the informatation to mobile station MSa. 

Switching centre I MSCa transmits the CUG information it receivved 
from visitor location register ^ VLRa to the network of subscriber B in call set-t-up 
signalling (step 2.5). In the c case of Figure 2 the call enters the first switchiiing 

10 centre GMSCb of the netwoork of subscriber B, and the switching centre sennds 
a routing information Intennrogation to the home location register HLLRb 
determined by the subscribber*s directory number MSISDN (step 2.6). TIThe 
CUG information received im call set-up signalling is also sent to home locatition 
register HLRb in the messagge on routing information interrogation. 

15 Another CUG chaeck is conducted in home location register HLLRb 

(step 2.7). The purpose of t this check is to ensure on the basis of the CLUG 
information received in connnection with call set-up, the CUG Information t of 
subscriber B stored in homee location register HLRb and the MT CUG cheeck 
that the call is allowed acccording to the definitions of subscriber A aand 

20 subscriber B. As regards a i more specific description of the MT CUG cheeck 
function, reference is made tito GSM specification GSM 03.85 (pages 14 - 155 of 
version 4.2.0). If the call is nnot allowed according to the CUG check, the HULR 
discontinues call set-up and 3 sends an indication and explanation of rejection! to 
gateway switching centre C GMSCb, which fonvards the information to tithe 

25 network of subscriber A. Iflf the call is allowed on the basis of the CLUG 
definitions, call set-up is continued normally. During location updatiting 
infomnation on the visitor loocation register VLRb within which subscriber B3 is 
has been updated in the hoome location register HLRb of the subscriber. COn 
the basis of this information i home location register HLRb sends a request f for 

30 reserving a roaming numbe^r to visitor location register VLRb (step 2.8). Trhe 
request for reserving a roamming number includes information on the netwoork 
resources required by the call. Visitor location register VLRb reserves 5 a 
roaming number for the suboscriber and sends it in a reply message to honme 
location register HLRb (stepp 2.9), which transmits the roaming number aand 

35 possible CUG information too the switching centre GMSCb that asked for ttthe 
routing information (step 2. ICO). 
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The roaming nuumber space has been defined so that a cal^ll is 
always routed to the switchhing centre MSCb the visitor location register VL'LRb 
of which has resen/ed a rcroaming number. Hence gateway switching cenntre 
GMSCb can route the callll forward on the basis of the roaming numbenr by 
5 sending an initial address > message 2.11 to the mobile sen/ices switchhing 
centre MSCb indicated by / the roaming number. Having received the inhitial 
address message 2.11 s^Awitching centre MSCb finds out in the roamming 
number analysis that the caall terminates to its own area and is not intendeod to 
be routed forwards. In that ( case, MSCb requests data of the called subscririber 

10 for call set-up from its own i visitor location register VLRb. message 2.12. IThe 
visitor location register VLF.R sends the necessary data in a reply messaage 
2.13. and if the MSC is cappable of providing the necessary resources for ddata 
transmission, call set-up SBignalling is carried out between switching cenntre 
MSCb and mobile station MVISb, which is illustrated with arrows 2.14 and 2.1 A 5. 

15 With a certain combination c of the information included in the incoming call ^and 
the subscriber data of subsecriber B the visitor location register VLR canies 5 out 
inverted conversion of the CCUG interlock code and sends a CUG index whhich 
provides CUG indication in 1 the mobile station MSb of subscriber B back to > the 
switching centre MSC. 

20 GSM specificatibon 02.85 describes interaction between a cloosed 

user group (hereafter refenrred to as a CUG group) and call fonA/ardi^g.^ In 
general, for call forwardinng of a CUG call to function, the call betweeen 
subscriber A and subscribber B has to be allowed according to the CCUG 
definitions. A call cannot bee forwarded if the CUG definitions of subscribeer B 

25 bar a call of the type of thne call to be forwarded between subscriber B £ and 
subscriber C. The call to bee fonvarded uses the CUG definitions of the callilling 
party (subscriber A), and I thus the CUG definitions of subscriber A sand 
subscriber C should in geneeral allow a call between them. 

Conditional call fforwardings require information on the subscririber 

30 status or on the progress of)f call set-up. and hence they are usually routed i via 
the visitor location register \VLR. Information on unconditional call fonwardinag is 
stored in the home locationn register HLR, and thus it is detected alread^y in 
connection with a routing irinformation interrogation. Call forwarding on mobbile 
subscriber not reachable < CFNRc is routed via the register in which • the 

35 information on the subscriboer's accessibility is available. Interaction betweeen a 
closed user group and calall fonwarding is checked after the CUG checkk in 
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cases in which call forwardding is activated. In the case of unconditional c call 
forwarding and conditional il call forwarding CFNRc activated by the hoome 
location register HLR said irinteraction is checked in the home location regisister 
HLR, and in the case of F other conditional call forwardings interactionn is 
5 checked in the visitor locatioon register VLR, 

Figure 3 is a geeneral table according to GSM specification 022.85 
illustrating interaction betwereen the CUG definitions and the call fon^/ardding 
facility. The columns of thee table represent different CUG definitions of 1 the 
forwarding subscriber (subsscriber B), and the rows of the table represent CCUG 

10 definitions received from ttthe network. The first two rows of the table jare 
divided into two parts, whioich separately illustrate cases in which the CDUG 
interlock code included in tithe Incoming call matches (M) or does not mabtch 
(NM) with the CUG interloock code of subscriber B. Referring to the tabble, 
cases in which call forwardiring succeeds will be viewed in the following. If a c call 

15 is rejected due to interactionn between call forwarding and a closed user grooup, 
the subscriber data base inhfomis the forwarding switching centre of rejectrtion 
and gives as reason "called ) party supplementary service interaction violationn". 

The first row of thhe table illustrates case 31 , in which the call to ) be 
forwarded is a CUG call v\which does not contain a definition for outgobing 

20 access OA. If the forwardinng subscriber B is a CUG subscriber whose CUUG 
interlock code matches withi the one received from subscriber A, and outgoi^ing 
call barring OCB has not t been defined for subscriber B, call fon/vardiJing 
succeeds and the forwardeed call Includes the CUG interiock code receivved 
from subscriber A (cases C 311.1 and 311.3) In other cases (311.2, 3111.4. 

25 312.1, 312,3 and 313) the csall is rejected. 

The second row cof the table illustrates case 32, in which the call II to 
be fonvarded is a CUG call a and contains a definition for outgoing access OA'X. If 
subscriber B iis a CUG subsccriber whose CUG interiock code matches with t the 
one received from subscriboer A, call forwarding succeeds and the forwardded 

30 call includes the CUG Inteeriock code received from subscriber A, but no 
outgoing access (case 3211.1). If subscriber B is a CUG subscriber whoose 
CUG interiock code matchees with the one received from subscriber A, aand 
who has outgoing accesss OA, but no outgoing call barring OCB, ccall 
foHA/arding succeeds and thhe forwarded call includes the CUG interiock coode 

35 received from subscriber A and outgoing access OA (case 321.3). . If 
subscriber B Is a CUG subsccriber whose CUG interiock code matches with t the 
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one received from subscriboer A, and who has outgoing access OA, but : no 
outgoing call barring OCB, 1 the call can be forwarded as a nomial calf (caase 
321.4). 

If subscriber B isis a CUG subscriber whose CUG interiock coode 
5 does not match with the CCUG interiock code of subscriber A, but who hhas 
incoming access lA and ouUtgoing access OA, call forwarding succeeds aand 
the forwarded call includes ttthe CUG interiock code received form subscribeiBr A 
and outgoing access OA (cease 323). In other cases (cases 321.2 and 3222.1) 
call fonvarding fails. 

10 The third row of t the table shows case 33, in which the call to i be 

forwarded does not contaliin CUG information, if subscriber B is a CUUG 
subscriber for whom outgoiring access has been defined, the call is fonwardded 
as a normal call (case 333). I In other cases (case 331 .1 ) call fonwarding fails. i. 

In Figure 4 theree Is a table illustrating how call forwarding aand 

15 closed user group definitionns described above at general level influence ccall 
set-up and call forwarding : to the voice mall. In Table 4 subscriber B iss a 
member of the CUG group t to be defined with the interiock code IC1, and tithe 
table illustrates situations in i which the calling subscriber A is a member of tithe 
same CUG group (IC1). cor of another CUG group (1C2), or a nommal 

20 subscriber. As for subscribenr A. the table shows the influence of the additlonnal 
definition OA, which togethner with the additional definitions of subscribers B 
affect the fact whether thee call is rejected, connected as a CUG call, . or 
connected as a normal call. : If an additional definition is in use, there is 'OA'V in 
the column of the table. SSign In the column means that no additionnal 

25 definition is in use. If the detefinition does not have significance as regards tithe 
last two columns under discussion, there is sign in the colunmn. 
Corresponding markings havve also been used in other columns of the table. . 

As regards i subscriber B, the table illustrates the influences of 
additional definitions lA, ICEB, OA and OCB on the cases under discussidon. 

30 The column 'Cair illustrates ceases in which a call is connected as a normal ccall 
(NORM), or as a CUG call (((CUG) and cases in which a call is rejected (REcJ). 
The last column of the tables illustrates cases (INV) in which forwarding to tithe 
voice mail fails due to CUG i checks, even though either an ordinary or a CLUG 
call can be made between suubscriber A and subscriber B. 

35 In cases 4.2 and 44.3 subscriber A and subscriber B are members s of 

the same CUG group, and nno outgoing call barring has been set to subscribber 
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and thus, the call betweeen the subscribers will be connected as a CUG ccall. 
However, outgoing call barriring OCB inside CUG has been set to subscribenr B, 
and thus forwarding to thne voice mail fails. Forwarding succeeds onlyly if 
outgoing access OA has beeen set to subscriber B (cf. case 4.4). 
5 in case 4.8 subbscriber A and subscriber B are members of t the 

same CUG group. Subscririber B has incoming call barring ICB. but sirince 
subscriber A has outgoing aaccess OA, the call can be connected as a norrrmal 
call. Subscriber B does nobt, however, have outgoing access OA, and thhus 
foHA/arding to the voice maikil fails, since the call to be fonA^arded is a nonrmal 
10 call. 

In case 4.11 suubscriber A and subscriber B are members* of 
different CUG groups, but sisince subscriber A has outgoing access OA, the ccall 
can be connected as a norrrmal call. As in the above case, subscriber B dooes 
not have outgoing access • OA, and thus forwarding to the voice mail faiails, 

15 since the call in question is aa normal call. 

In case 4.14 subescriber A is not a member of a closed user grooup, 
and thus the call Is connectsted as a normal call. Fonn^arding to the voice mnail 
fails again, since subscriber r B does not have outgoing access OA. 

Ail the cases desscribed above are normal situations arising frorom 

20 the nature of the CUG definnitions, and they do not contain any error as suach. 
In order to understand theem one has to have rather profound techniaical 
knowledge of the CUG grouups and the restrictions and interaction caused i by 
the CUG definitions. A noormal subscriber, who merely uses the featunres 
defined for himself and notdes that they sometimes work and sometimes nnot, 

25 does not consider the causee for failure but regards the supplementary servk^ice 
as prone to errors and u unreliable. The invention allows to avoid suuch 
situations. 

In the fbllowingg, preferred embodiments will be described WA/ith 
reference to Figures 5 and J 6. Figure 5 illustrates in general how subscridber 

30 data provided in the home » location register for a subscriber who has at I his 
disposal n basic servicess. The subscriber has an international mobbile 
subscriber identity IMSI of ' his own, which is used as a subscriber identitity 
within the mobile communiccation network. Services defined for the subscridber 
are attached to the subscribber's IMSI. According to the principle of a multipiple 

35 subscriber number system, . each subscriber service 1..,n is given a directdory 
number of its own MSlSDNM-1 ...MSISDN-n. There is one basic service coode 
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SC-1...SC-n which determinnes the call type related to each MSISDN numboer. 
The basic service code is oone of the above-mentioned teleservice or beanrer 
sen/ice codes. 

It is possible to cchoose four different call forwarding services f for 
5 each basic service, i.e. "call II forward unconditional CFU" and conditional ccall 
forwardings "call forward onn mobile subscriber not reachable CFNRc", "ccall 
forward on no reply CFNRy" " and "call forward busy CFB", The CFNRc servicice 
contains information on the ir inaccessibility of the subscriber (IMSI detach) arand 
the CFNRy sen/ice containns information on the time (alerting time) withhin 

10 which the subscriber is expeected to answer the call. There can be at most teten 
CUG interlock codes IC-1...I.IC-n related to each basic service. One of thesse 
may be the preferred CUQG interlock code, and the other codes can tbe 
selected by the subscriber frcom his mobile station at the beginning of the callJI. 

The flow chart irin Figure 6 illustrates the inventive solution in 

15 connection with an MT CUG 5 call when call forwarding is detected in the horrme 
location register HLR. In steep 610. the home location register HLR receiv6/es 
the routing information interrrrogation which is sent by the gateway switchlring 
centre GMSC and relates to t the call from the calling party (subscriber A) to tithe 
called party (subscriber B). Inn step 615, the home location register HLR checbks 

20 whether subscriber B has CLUG definitions related to the basic service. If theere 
are no such definitions, the ) home location register also checks whether tithe 
call set-up message includees CUG definitions given by subscriber A (stclep 
620). If there are no such detefinltions either, normal Incoming call authorizaticion 
is carried out (step 625). If CCUG definitions were found, a CUG check will tbe 

25 conducted in the home loocation register HLR on the basis of the CUUG 
definitions of subscriber A annd subscriber B (step 630). If the CUG definitioDns 
of subscriber A and subscriboer B are incompatible, the call is rejected and ccall 
set-up discontinued (step 6800). If the call can be continued on the basis of ttthe 
CUG definitions, the home I location register checks whether call forwardiring 

30 related to the basic service nrelated to the call has been defined for subscribber 
B (step 640). If call foHAfanrding has not been defined, the home locatidon 
register HLR makes a requesst for reserving a roaming number and sends ttthe 
routing information to the gaateway switching centre GMSC (step 660). If ccall 
forwarding has been defined;J, the home location register HLR checks whethher 

35 call foHA^arding is allowed onn the basis of CUG interaction (step 645). If ccall 
forwarding is allowed, the hoome location register HLR sends the informatidon 
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on call forwarding and thee call forwarding number back to the gatewvay 
switching centre GMSC (stepp 670). 

In cases in whichh said call forwarding cannot be perfomned dues to 
CUG interaction, the call wevould be rejected according to the prior art (stttep 
5 680). To avoid the problem n the home location register, on noticing that ccall 
forwarding fails due to CUGG interaction, conducts an additional check (st(tep 
650), in which the call forvwarding number is compared with the voice mnail 
number. If the numbers ares identical, i.e. forwarding is directed to the voioice 
mail, forwarding is allowed rregardless of interaction (step 670). Only if the ccall 

10 fOHA/arding number is a nunrmber other than the voice mail number, the honme 
location register HLR sends 5 information on rejection of the call to the gatewvay 
switching centre GMSC (stJtep 680). According to the prior art, the honme 
location register does not haave information on the voice mail number given i to 
the subscriber. One preferahble way of providing prerequisites for the check < of 

15 the invention is to save at I least the allowed voice mail number VMB# wvith 
which the call forwarding nnumber can be compared in the home locatkion 
register HLR according to Figigure 5. 

Figure 7 illustratetes at general level call forwarding informatidion 
updated in the visitor iocatioon register in connection with location updating j in 

20 the GSM system. At least \hMSl and the primary MSISDN. i.e. the MSISDN i in 
accordance with the primaryy service, are transmitted from the home locatltion 
register HLR to the visitor loocation register VLR, Usually, the primary MSISCDN 
is the MSISDN connected too the speech service. In addition to these, a list t of 
special services at the usser's disposal and the related information, ea.g. 

25 information on activation annd call forwarding numbers, are updated in tithe 
visitor location register VLR. . Since unconditional call fonvarding CFU is rout<ted 
via the home location registcter HLR, information related to it is not updated j in 
the visitor location register Vl/LR. 

One way of proviciding the information needed for the check of ttthe 

30 invention for the visitor locatation register VLR is to arrange the home locatidion 
register HLR to send the \« voice mail number VMB# to the visitor locatidon 
register e.g. in an INSERT ' message, in which subscriber data are typicaally 
transmitted from the home Idocation register HLR to the visitor location registster 
VLR in connection with ; location updating. According to the GSSM 

35 recommendations, an extenssion can be attached to the INSERT message f for 
additional information of thhe invention. The visitor location register VL^LR 
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acknowledges each INSERTT message, and several INSERT messages cam be 
sent In sequence if the infonrmation does not fit in one message. 

Figure 8 illustratees the inventive solution in connection with an t MT 
CUG call when the subscriboer does not answer. In that case, call fonvardingg is 
5 detected in the visitor locatation register VLR. Since the call in question isis a 
mobile terminating call MT, t the CUG check has already been conducted in t the 
home location register HLRRb of subscriber B. In step 810, the visitor locatition 
register detects that subscririber B does not answer an incoming call. Afteer a 
predefined alerting time the 5 system checks in the visitor location register (sfetep 

10 820) whether the subscribenr has defined conditional call forwarding relatedd to 
the case. If no Information con such call forwarding is found, call set-up ennds, 
and Infomnation on terminatklon of the call is sent to subscriber A (step 850))). If 
information on call fonvardding is found In the visitor location register Vl/LR 
(CFNRy active flag), check i is conducted on interaction of call forwarding aand 

15 the definitions related to thes closed user group (step 830). If call fonA/ardingg is 
allowed on the basis of intenraction. the call is connected to the call fonvardijing 
number (step 860). If call fcfonvarding is forbidden because of interaction, . an 
additional check of the i invention is conducted, the check comprisising 
comparing the call fonA/ardiring number C# with the voice mail number VMMB# 

20 (step 840). If the numbers aare identical, call fonvarding is allowed and call seet- 
up is continued to the call foorwarding number (step 860). 

In the above exaamples the check was conducted in a situation n in 
which call forwarding failed k because of interaction. The check of the Inventitlon 
can, however, also be addeed to some other step of the process. A check ccan 

25 be conducted, for examplde. before checking interaction between the ccall 
forwarding facility and the CCUG definitions, whereby interaction between t the 
call forwarding facility and t the closed user group is checked only when ccall 
forwarding is not directed to i the voice mail. 

It is obvious to ► one skilled in the art that as the technology 

30 develops, the inventive conncept can be implemented in many different wa^iys. 
Hence the invention and i its embodiments are not limited to the aboove 
examples, but vary within thee scope of the appended claims. 
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CLAIMS 

1. A method fdor implementing call fonA/arding in a mobbile 
communication system compprising at least one closed user group of at ieaast 
one subscriber, the method ccomprlsing the steps of 

5 detecting conditloonal or unconditional call forwarding to a ccall 

forwarding number in connecction with call set-up; 
characterizced by 

checking whether r said set call forwarding is directed to the voioice 

mail; and 

10 performing call f« forwarding in response to the fact that ccall 

foHA/arding is directed to thee voice mail, regardless of a possible bar to ccall 
foHA^arding due to interactioon between the call fonvarding facility and ttthe 
closed user group. 

2. A method as claaimed in claim 1, characterized by 

15 checking in responnse to call forwarding detected In connection wivith 

call set-up whether interactition between the call forwarding facility and tithe 
closed user group bars call faorwarding; and 

checking in respoonse to the fact that interaction between the ccall 
forwarding facility and the cidosed user group bars call forwarding whether ccall 

20 fonvarding is directed to the vvoice mail 

3. A method as ; claimed in claim 1, characterized I: by 
checking whether interactioon between the call forwarding facility and tithe 
closed user group bars call fcforwarding only if call forwarding is not directed 1 to 
the voice mail. 

25 4. A method aas claimed in any one of claims 1 to : 3, 

characterized in thatit said check comprises the steps of 

comparing the callill forwarding number with the voice mail numbeen 

and 

interpreting call foorwarding as call forwarding directed to the voidce 
30 mail if the numbers are identidical. 

5. A method aas claimed in any one of claims 1 to < 4, 
characterized in thaat the check is conducted in the subscriber da&ta 
base. 

6. A method aas claimed in any one of claims 1 to ! 5. 
35 characterized in thaat the subscriber data base is a home locatidon 

register (HLR) or a visitor locsation register (VLR). 
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7. A method sas claimed in any one of claims 1 to 3, 
characterized by 

storing at least t one voice mail number related to the subscribeer in 
the home location register (KHLR) of the subscriber; 
5 transferring at leaast one voice mail number related to the subscritiber 

from the home location reggister (HLR) to the visitor location register (VL'LR) 
preferably in connection withh location updating; 

checking whetheer call forwarding is directed to the voice mail I by 
comparing the call forwardinng number with at least one voice mail number. 
10 8. A subscriber ddata base (HLR; VLR) of a mobile communicatition 

system, in which the subsscriber information on call forwarding is storcred, 
characterized in thaat 

the subscriber ddata base is arranged to check in response s to 
activation of call fonvardingg whether call forwanding is directed to the voblce 
15 mail; and 

the subscriber daata base is arranged to perform call forwardingg in 
response to the fact thatt call forwarding is directed to the voice mnail, 
regardless of a possible tbar to call fonvarding resulting from interactilion 
between the call forwarding \ facility and the closed used group. 
20 9. A data baase (HLR; VLR) as claimed in claim 8, 

characterized in thaat 

in response to thhe call forwarding detected in connection with ccall 
set-up the subscriber data a base is arranged to check whether interacti^ion 
between the call fonwardinng facility and the closed user group bars ccall 
25 fonwarding; and 

in response to thoe fact that interaction between the call forward iJing 
facility and the closed user ggroup bars call fonA^arding the subscriber data baase 
is arranged to check whetheer call forwarding is directed to the voice mail. 

10. A subscribers data base (HLR; VLR) as claimed in claim i 8, 
30 characterized in thaat the subscriber data base is arranged to cheeck 

whether interaction betweeen the call forwarding facility and the closed usiser 
group bar call forwarding oonly if call fon/varding is not directed to the vobice 
mail. 

11. A subscriber c data base as claimed in any one of claims 8 to ' 10. 
35 characterized in thhat the subscriber data base is the subscribeer's 

home location register (HLR;?). which is arranged to 
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store at least one ^ voice mail number related to the subscriber; 

transfer at least cone voice mail number related to the subscribber 
from the home location reggister (HLR) to the visitor location register (VLLR) 
preferably in connection withh location updating; 
5 check whether ccall fonvarding is directed to the voice mail I by 

comparing the call forwardinpg number with at least one voice mail number. 

1 2. A subscriber ddata base as claimed in any one of claims 8 to 1 1 0, 
characterized in thaat the subscriber data base is a visitor locatidon 
register (VLR) which stores ssubscriber data permanently and is arranged to 
10 store at least onae voice mail number transferred from the honme 

location register (HLR) to 1 the visitor location register (VLR) preferably ' in 
connection with location upddating; and 

check whether ccall forwarding is directed to the voice mail I by 
comparing the call forwardingg number with at least one voice mail number. 
15 13. An arrangemeient for implementing call fonA^arding in a mobbile 

communication system compprising a mobile services switching centre (GMSSC; 
MSC), subscriber data base e (HLR; VLR) and at least one closed user group ) of 
at least one subscriber, the aarrangement comprising 

means for makinng a data base interrogation from the mobbile 
20 services switching centre to the subscriber data base (HLR; VLR) in 
connection with call set-up; 

means for checkiring the subscriber's call forwarding settings in tKhe 
subscriber data base, chaaracterlzed in that the arrangement aUlso 
comprises 

25 means for checkiring in response to detected call fonA^arding set I by 

the subscriber whether said ccall fonwarding is directed to the voice mail; and 

means for performning call fonA^arding in response to the fact that ccall 
forwarding is directed to thee voice mall, regardless of a possible bar to ccall 
foHA/arding resulting from intUeraction between the call forwarding facility annd 

30 the closed user group. 

14. An arrangemeent as claimed in claim 13, characterlze^d 
in that said checking meanss check whether call forwarding is directed to tKhe 
voice mail only if interaction t between the call fonvanding facility and the dossed 
user group bars call forwardiring. 

35 1 5. An arrangemeent as claimed in claim 13. characterizexl 

in that said checking meanns check whether interaction between the ccall 
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forwarding facility and the cclosed user group bars call forwarding only if ccall 
forwarding is not directed to ^ the voice mail. 

16. An arrangemnent as claimed in any one of claims 13 to '15. 
characterized in t that said checking means compare the c call 

5 foHA/arding number with the ^ voice mail number and interpret call forwarding 3 as 
being directed to the voice nmail if the numbers are identical. 

17. An arrangemnent as claimed in any one of claims 13 to '16, 
characterized in ttthat said checking means are included in t the 
subscriber data base (HLR; ^ VLR). 

10 18. An arrangemnent as claimed in claim 17, characterizeed 

in that the subscriber data bbase is a home location register (HLR) or a vislsitor 

location register (VLR): 

19. An arrangemnent as claimed in any one of claims 13 to 118. 

characterized in thaat 
15 the subscriber's hhome location register (HLR) is arranged to storee at 

least one voice mail number r related to the subscriber; 

the home locationn register (HLR) is arranged to transfer at least oone 

voice mail number related to the subscriber to the visitor location regisster 

(VLR) preferably in connectidon with location updating; 
20 subscriber data bbases (HLR; VLR) are arranged to check whethher 

call forwarding is directed tdo the voice mail by comparing the call forwardiJing 

number with at least one voioice mail number. 
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